Fig. S1
Model: Schematic view of the elongation-retraction dynamics of the filopodia which are mechanically stabilized by actin bundles branching and penetrating into the actin cortex. The filaments of the bundle are assumed to be cross-linked by fascin. The top part shows the major players involved in the regulation of the filament dynamics, the function of which is characterized below. The free plus ends of actin are indicated by a round blob.
Bottom left side:
Illustration of stationary state of filopodium. The free tip is elongated by addition of actin monomers to the plus end while the base retracts with the same speed. The elongation is determined by the rate of G-actin addition to the plus ends which is assumed to be mediated by proteins of the formin/mDia1 family. These proteins reside in the cytoplasm in an autoinhibited state and are recruited to the membrane after activation by active molecular GTPase switches of the Rho family (1,2). The active GTPases bind electrostatically to the inner leaflet of the plasma membrane in the presence of phosphoinositides PtdIns(4,5)P2 and PtdIns(3,4,5)P2 (3). These lipids can be accumulated at the tip through the MyoX mediated active transport.
The retraction (also called retrograde flow) is generally assumed to be driven by molecular motors although the disassembly of the actin bundles at the minus ends can not be excluded. The dismantling of the actin bundles at the transition region to the cortex is assumed to be mediated by the F-actin decomposing protein coronin which is accumulated at the filopodia bases (4) . Coronin can decouple the actin bundles from the actin cortex since it is known to disassemble Arp2/3 linked actin networks (4, 5) . The dismantling of actin bundles is impeded by strong coupling of F-actin via fascin. On the other side fascin is deactivated by phosphorylation (6) while coronin is activated (5) . Therefore, the dismantling of actin bundles can be switched-on by simultaneous phosphorylation of both fascin and coronin. Both proteins are phosphorylated by active protein kinase C. Taken together this results in the acceleration of the shortening of the actin bundle.
Bottom right side:
Situation shortly after switching-off the force pulse. Binding of invasin coated bead to tip of filopodium results in the tight coupling of the actin plus ends to the integrin receptors through proteins with FERM domains, such as myosin X or talin (7) . The growth of the bundles is impeded and after about 100 sec incubation time, the phantom prey is pulled towards the cell body by shortening of the filopodium (8) . The transient elongation of the filopodium (with a force independent velocity of about 50 µms -1 ) induced by a force pulse (above a threshold of 50 pN) is due to the growth of the actin filaments. This is made possible by the decoupling of the actinintegrin link, enabling the binding of new actin monomers to the plus end. The flow-like retraction (with smaller velocity of about 0.1 µm s -1 ) is again determined by the reeling in of the bundles at the minus end. The complete reversibility of the induced elongation suggests that the cell exhibits a mechanical memory. A likely explanation is that the branched actin network exerts a mechanical stress on the actin bundles which is determined by the global lateral tension of the whole actin cortex and the associated microtubules.
It is also worth mentioning that myoX can play several roles. First, it can rapidly transport the integrins to the tip and thus promote the rapid attraction of pathogens. Second, it can enrich the phosphoinositides at the filopodia tip and in this way recruit the activated GTPases of the Rho family to the site of actin growth by formin or WASP (2, 3) . Third it can mediate the tight coupling of the actin plus ends to the membrane at the tip via its FERM domain. Fourth, by binding of the FERM domain to membrane bound actin it can generate strong membrane tensions (together with myosin 1) and generate the retraction force on the filopodia (9,10).
